Background and Aims: Surgery for pilonidal disease carries a considerable risk of complications, recurrence, and cosmetic sequelae. The present study evaluates the four procedures performed in our institution. Material and Methods: Operations from 1999 through 2002 were retrospectively assessed. Cosmetic result and overall satisfaction were reported on visual analogue scales. Results: Seventy-three procedures were performed in 71 patients: excision with open granulation in nine; excision and primary suture in 25; rhomboid plasty in 23; and layopen in 16 patients. Infections were as frequent after rhomboid plasty (40 %) as after excision and primary suture (43 %). Nineteen recurrences (26 %) were observed during a median follow-up of 20 months, and the estimated five-year actuarial recurrence rate was 44 %. Recurrence occurred in 1/9 (11 %) after excision with granulation, in 4/23 (17 %) after excision and suture, in 5/25 (20 %) after rhomboid plasty, and in 9/16 patients (56 %) after lay-open. The cosmetic result was satisfactory only in 22/53 (42 %) patients; the result was poor in 16/53 (30 %) patients. Conclusion: Results after surgery for pilonidal disease are modest and should be compared to conservative management in a randomised trial.
INTRODUCTION
Conservative management of pilonidal disease is rarely advocated for other than mild cases (1), and most of the patients referred to surgeons are offered surgical treatment. However, wound infections, protracted healing, cumbersome postoperative care, cosmetic sequela, and recurrences are problems all too familiar to surgeons engaged in this treatment. Numerous surgical methods have evolved, but so far none has convincingly demonstrated its superiority, and operations ranging from extensive excisions to limited débridement are recommended (1, 2, 3).
In our institution four procedures have been in use: wide excision and open granulation; wide excision and primary suture; rhomboid plasty; and layopen. The operative technique has been chosen by the surgeon at his own preference and discretion. The present study was undertaken to assess the results of surgery for chronic pilonidal disease with respect to surgical complications, time to healing, and recurrence. Furthermore, we wanted to evaluate long-term local problems, including cosmetic outcome -aspects of surgical treatment that have received little attention.
MATERIAL AND METHODS
All operations for chronic pilonidal disease performed between January 1999 and December 2002 were retrospectively reviewed. Both primary operations and procedures for recurrence were included. Four patients were excluded: three patients had improvised surgical procedures and one had an uncertain diagnosis of pilonidal disease. All pa-tients received a questionnaire by mail and were asked to report any subsequent treatment elsewhere, signs of recurrence, and persisting local discomfort. The cosmetic result, the importance of the cosmetic result, and overall satisfaction were assessed by the patients on ten cm long visual analogue scales (VAS), score 10 indicating an excellent result, score 0 the poorest result conceivable. Those who did not answer, received a second letter.
OPERATIVE TECHNIQUES

Wide excision and open granulation
Dye was instilled into the pilonidal sinus and an elliptic excision was made in healthy tissue down to the sacral/ gluteal fascia. The cavity was then packed with a moist dressing and left to heal by second intention. The dressings were changed at regular intervals by a district nurse or at the hospital and the patient was seen by a surgeon once a week in the outpatient clinic.
Wide excision and primary suture
This method is commonly referred to as Goligher's operation (4). The wide excision was made as described above and the cavity closed with interrupted sutures in the midline. Retention sutures tied over a roll of gauze were applied by some surgeons; these were removed after five to seven days; skin sutures stayed for fourteen days. No antibiotic prophylaxis was given.
Rhomboid plasty
This plasty, described by Dufourmentel (5), differs only minimally from the Limberg-plasty, and the two techniques are considered equivalent in the literature (3). A wide rhomboid excision was made and an angular flap transposed to produce a tension-free closure with some intentional flattening of the natal cleft. Suction drainage for 24 to 48 hours was applied if bleeding could be expected. The sutures were removed after fourteen days. Clindamycin 600 mg or cefalotin 2 g was given as a single dose intravenously before surgery.
Lay-open
Dye was instilled into the sinus and every visible track incised, cleansed, and curetted. The wound was left to open healing with regular changes by a nurse and weekly appointments with the surgeon.
Wound infection was defined as redness and/or discharge necessitating antibiotic treatment or disruption of the wound. Infection was assessed only in the patients who had the wound closed (wide excision with primary suture and rhomboid plasty). All procedures were performed by certified specialists in general surgery as responsible surgeons.
The follow-up period was defined as time from surgery to the last recorded information, reports on questionnaires included.
Sets of continuous data were considered to be of nonnormal distribution, and measures of location (variation) were given as median (range) values. Non-parametric tests were used for comparison of grouped data; Mann-Whitney U-test for two independent samples and Kruskall-Wallis for several independent samples. In the analyses of recurrence, five-year actuarial estimates according to the Kaplan-Meier method were used. Patients were censored at the time for the last follow-up including answers of questionnaires. Log rank test was used to test the equality of the distributions. All statistical analyses were performed with the Statistical Package for Social Sciences (SPSS, Chicago, Illinois), version 12.1.
RESULTS
Seventy-three procedures, 55 in men (75 %) and 18 in women (25 %), were performed in 71 patients. Median age was 27 years (range 18-52). Table 1 shows the distribution of operative methods.
Fifty-three patients (75 %) answered the questionnaire. The proportion of answered questionnaires was fairly well balanced between the four groups and highest in the smallest group (Table 2) . TIME TO HEALING Time to healing and the number of outpatient visits for wound nursing is shown in Table 1 . Wound infection occurred in more than 40 % of the patients who had their wounds closed (Table 1) . All wounds infected after excision and primary closure were opened and drained; antibiotics were sufficient in five of the ten patients who had infection after rhomboid plasty. Time to healing was median fourteen days (range 8-67) in non-infected and 47 days (range 15-170) in infected cases (p < 0.01).
RECURRENCE
Median follow-up was 20 months (range 0-51); 24 patients were followed for less than one year. Nineteen recurrences (26 %) were noted, six registered by questionnaire ( 
COSMETIC RESULTS
A VAS-score above seven, which could be considered a good to excellent result, was achieved in 22 of 53 patients (42 %), and 16 patients (30 %) reported a score of three or below. The cosmetic result was better in women than in men (median VAS-score nine and five, respectively, p=0.02). Of the surgical methods, wide excision and open granulation turned out best (median VAS-score eight) and rhomboid plasty turned out worst (median VAS-score three) ( Table 2 ), but the difference did not reach statistical significance (p= 0.14). Neither wound infection nor recurrence had any influence on the cosmetic result. As would be expected, the cosmetic result was considered more important by women than by men (median VAS score nine vs. five, p< 0.01), but the range was wide for either sex.
DISCOMFORT RELATED TO THE OPERATION SITE
When recurrences were excluded, fifteen of 40 patients (38 %) mentioned this complaint. The problem was particularly pronounced after rhomboid plasty (57 %).
OVERALL SATISFACTION
Median VAS-score was eight (range 0-10) and did not differ significantly between the surgical methods (Table 2) . A VAS-score above seven was achieved in 34 of 53 patients (64 %). The overall satisfaction was adversely affected by wound infection (median VASscore five vs. eight without infection, p=0.001), and recurrence (median VAS-score five vs. eight without recurrence, p=0.04).
DISCUSSION
More than half a century after operative treatment for chronic pilonidal sinus was introduced, the surgical principle is still a matter of debate, and methods ranging from extensive excisions with complicated reconstructive procedures to limited débridement are being recommended with equal enthusiasm (5, 6, 7). In a recently published textbook (1) no less than ten techniques are described. Adding to the confusion is the fact that diverging results are reported for identical procedures. Tellingly, the papers under review by Allen-Mersh (2) cite recurrence rates from 0 to 28 per cent after an operation as straightforward as excision and primary suture. The present study adds to the number of small retrospective studies in this field and our results do not sustain unreserved conclusions. The follow-up was incomplete and comparatively short. As far as the recurrence rates are concerned, this is accounted for by the actuarial analysis but with a large standard deviation due to the small number of cases. The patients were not randomised, the surgical procedure being chosen by the surgeon at his own preference. However, all patients admitted during the study period were included. Moreover, the surgeons tended to stick to one procedure, and the case-mix within each group would most likely be fairly uniform -the open granulation-group a possible exception, presumably containing more severe cases.
Wide excision and open granulation enjoys considerable popularity among Norwegian surgeons. Time to healing was long in these cases, confirming the results from other studies (2), and exceeding one year in the most unfortunate patient. Still, once the wound had healed, the scar was cosmetically well accepted. Only one recurrence occurred. Similar low recurrence rates have been reported by others (2, 9), and the smoothness of the scar may well be of importance.
The advantages of primary closure are self evident, and if primary healing fails, the patient and the surgeon are left in the same position as if open treat- 
,1 0, 0 ment had been chosen in the first place. Many authors emphasise the importance of avoiding the midline for closure (3), and several studies have shown that rhomboid plasties or asymmetrical incisions, e.g. the techniques described by Bascom (10) or Karydakis (11) , are superior to the Goligher-procedure both with regard to infection and recurrence (3). Our comparison of simple closure with rhomboid plasty does not substantiate these findings. Still, nearly half of our cases operated with wide excision and simple suture suffered a wound infection, which is a greater proportion than reported in most series (2). Antibiotic prophylaxis would hardly have altered this (12) . It may seem like a paradox that wide excision and primary suture, everything considered, probably turned out best in our study despite the fact that primary healing was not achieved in almost half the cases and that the operation therefore was more or less a failure. The tension-free closure and flattening of the natal cleft attained by rhomboid plasty is thought to reduce wound infection and the risk of recurrence (3). This procedure is technically sophisticated, the dissection is quite extensive, and the patient is left with a conspicuous scar of some size. Excellent results are reported. In a survey by Petersen et al. (3) pooled infection-and recurrence rates were 2.6 % and 1.5 %, respectively; the follow-up, however, was short. Our results contrast grimly against this. Moreover, the cosmetic outcome after this technique was poor, and although cosmetic differences between the groups could not be demonstrated in any statistically significant fashion, there is reason to believe that such differences would have appeared had the material been larger.
Treating a pilonidal sinus as a fistula with incision and débridement seems logical, and lay-open is an attractive option. Time to healing in our material was comparatively short (2), and the patients were satisfied, in spite of a modest cosmetic result. However, recurrences seriously flaw this method -two out of three cases predicted at five years. Recurrence may be due to undiscovered tracks left behind. Furthermore, this technique often heals with considerable pitting, and retention of debris as well as deviation of hair probably make these patients susceptible to recurrence.
The cosmetic aspect of surgery for pilonidal disease has, to our knowledge, not been systematically studied. Extensive procedures for this benign, albeit distressing condition, would be more acceptable if cosmetic considerations were of negligible importance in this region. However, our data suggest that such considerations are in fact of importance: women were indeed concerned about the cosmetic outcome, reporting a median VAS-score of near maximal value. Although pilonidal disease is commonly thought of as an affliction of young men, who, by the way, seem increasingly aware of their looks, women made up one fourth of our cases. In the present study, only a minority of the patients achieved a good cosmetic result, and among those who did not, the result was as likely to be poor as moderate. A better cosmetic result among those who did not answer the questionnaire seems improbable.
Pilonidal disease tends to burn out in middle age (13) ; this imposes greater demands on the surgery to be performed than in conditions of a more relentless kind. Reports on conservative management with a regimen of strict hygiene and hair control cite healing rates of 45 % to 72 % (14, 15) . These results compare with the results achieved by operative treatment, and even an unhealed sinus, if small, is probably preferable to the lasting sequelae frequently incurred by surgery.
CONCLUSION
Results after surgery for pilonidal disease are modest. A randomised trial comparing surgical and conservative treatment should be initiated.
